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•gr ^ofl n^-e- t^MIIJe^WHDAC, Hi stone DeacetylaseH tflefl 7^ *| 
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IW*\1 

t!r fif*}- 2:^#{A pharmaceutical composition containing Novel 2-oxo-piperidine derivative 
II) compound for treating cancer disease} 

WW #4$ -Ml 

WW 

^(tumor)ol^ul >Vfl£ ^<HBl7> ^^5]<H 52lO S ^SruL ^Jtr ^-f 

^HTIl al^-i- ^ ^3 0.3.^ ^g.^ o1 stJ| ^€^14. # Wog 

JL-f-^fe ^>fe 2000^ ^o) ^o.^, oflid 600^ ^ o^o] #o. s a>^>ji ^ J1> 
2020\S34lfe 1,100^3: ^1 QSLS. W% ^fl^S-S. ^ n §£o>ifl 

^1^ 20% o^-i- * r *ltr4. *r^l^r ^<^S. lr^*>al o r 3*r*l 3^ «SH 

1 
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«fl tfl^fe t^s)*^ f*&s.i+, ^<HH 80-90&7} f- £HSl7H ^sfl ^ 

*\*\ SL°1<LIL$; wHa)^ ^o] fltj.. ^ofl ^-^> 

oflfe ^^^^-B-^Xoncogenes)^ ^ 6 <^*fl-fr3l7r (tumor suppressor genes)7 r $1^31, ^ 

-M^^r ^ <qa} SL<&^ 4\n ^-i^ afl oj-o] ^s>7fl €4. 
<3> ^^(histone)^ -fr^Afli^ q vfl ^^>al <$7}*d y&q&2.^ *]^S>\ ^ 

*} *3 ^*13 ^l^(lysine) %7)£>\ e -o>P]ic7l (amino groupH^ 7}^3$1 o^igsj. 
(acetylation)7> IHW. °]^t> *1^3 «HIW aS5}| (<g^;g)c8} jl*H*-2: 

^a^-<t^7i ^ ^}7> sa*^, tii*]^ -fr^^ ^a. at^a 

<4> ^MI^S* tf^ife <>Hl^^^<>r*fl (hi stone 

acetyltransferase)^- 4°r^l€^<>r*ll(HDAC, histone deacetylaseH 33) °W 

jl $X<l^, aMI€£K^ «3Hr -B-€7> ^^91 
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1020^^154 #3 <Qx}: 2004/7/22 

*H 4 s 9X<L*\, o] zi ^2:4) n**W;.l) *1«<H* ^2:(short 

chain fatty acids); EleJMB.(butyrate) [Newmark et al., Cancer Lett. 78, ppl - 5, 
1994], 2) -g>ol£.s.A>nj A>(hydroxamic acids) ^ ; HBls^^ ACtrichostatin A), 
g.<£o}^B. *1h.-^-a>^ -iKsuberoylanilide hydroxamic acid, SAHA) ^ ^H-spa 
(oxamf latin) [Tsuji et al., J. Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al., 95, 
PP3003-3007, 1998; Kim et al . , Oncogene 18, pp2461-2470, 1999], 3) 2-<>Mic-8-^^-9,10- 
ofl^.A]tfl7]-ii^(2-araino-8-oxo-9, 10-epoxy-decanoyl , AOE)-!- S.^Hr *W-M BflS.e].3Qi£)H. 
(cyclic tetrapeptides) ^2: ; HB^^l ACtrapoxin A) [Kijima et al., /. Biol. Chem. 268, 
22429-22435, 1993], 4) AOE* 3E.^*H *M#^ tflHSl-^EjS. ^ ; FR901228 ^ *\ 

^^l^(apicidin) [Nakajima et al., Exp. Cell Res. 241, pp 126-33, 1998; Dark in-Rat tray et 
al., Proc. Natl. Acad. Sci. USA 93, ppl3143-13147, 1996], 5) ^l^H^(benzamides) ^2: ; 
MS-27-275 [Saito et al., 96, pp4592-4597, 1999] ^1 SMNg-#* *1 

s.^ ^3 3±t\. ^X\?)5L °]3,*\ <drQ& M)S.*\ ^^^714, ^ 

^^.s. «&^^ 5ft^, ^i-s^h^ ^* q*mi=R=- ^h^i 

mM)» t^-S. ^oHl^^V^ll tfe zl^S. ^ 
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*r Safe 7>*l SNHM £^7} SUSf^H, zl ^ FR901228£ 1 

# Utf^ £3] (phase I, National Cancer Institute)*! $2-3, <g$7)\ #4. A > 

M» ^ iMKi -fi-^-i: ^t!: *W.fiJM» ■^-'MbI-jl *H, ^s. 

(antimetabolites), li^sMl (alkylating agents), -n-^>^-^^^l^l (antimitotic drugs), 

(hormones) ^3. 3^r=M , <£HSL4\ ^ofl ^Jl^ tflA>4^^- ^«fl^fe tflA>^^s. 
fe ^-ar-fKE.*!] (methotrexate), -ff fl-fr:E.^l(6-mercaptopurine, 6-thioguanine), slsl^-n-S.Sll 
(5-fluorouracil, Cytarabine) , DNA^^V\i ^ <M7]» S.<a*H DNA^I ^ 

» «W*1jI a>^^^ X\=q ^s.^ ^*Kr ^SMlS^ ^iE}£^l 
#(chlorambucil, cyclophosphamide), ^^M 1 ?!^ sWl-(thiotepa) , ^^a^o"^;*)] 3^ 
# (busulfan), ^|BS.i-f sfl^V^l sHr-I-(carmustine), HBl'oHM (dacarbazine)o] & 

^•Hlic^ol^l D(actinomycin D), ^d^Ml-ti, -M^W-il. t3lS.* r °14l3|- ^ ^-<y-^<£*i| 
, Sl3.Hl^, SllrHl-i^^ ^ *|*W3.ol£., 3Lt*Rf- -R-a>^.<^ ^sfl^ol ^ 

^ S^l^l W*fl^ A>-g-£]31 5U4. 
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AH SJvtH vfl^-i: *l\d ^«fl^fe Afls.^ 7]^ 7>*1 7fl^o] 

*|4f*|o.3. ^A-SV^. ^^fl 7^o] ^ ^-^Ife xflAj *>^. ^^^9 ^«b^i, 

3*il*fl. -B-^^V fi.^^-s.*Vfe *m 5£4. °lt 3e c^MI 

^B*o"Ml ^«fl*>^- *tf*|3. 7fl^*>7l <&=?-7} *li 

3. t^Hl^iWIIfe- 4S6J| -ft-^l- ^HH ^*Hr JL^S-Ai, Mifi] t\o\4 
<7> £ cWAW^-oMI* *B-^3. ^ *\]S.4\ Aj^ofl tflSfi 7^ ^«(| 

[^O] o}=-J17> 71^ 3*M|1 
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<9> # 7 | ^*>7] 3*H, # ^3 -fr-g-^, *>7l <g#^ 3 ^2: 



Xfe -OH, -NH0H, -NH0CH 2 Ph, w, a \=/o]31, 
<13> n £: 1 ifl*l 53 3^ 6 H, 

<w> ^-fofl 43" *l«r3fe <333 *l«r*(|3.*1, €i*r 1 43 tttl. 1 4 

^ xj^g- OT-a], ^s.«, o>^l, <>W|S*>*l£., ^^il^oME, ^oflA^ # 

<15> m^r 1 53 ^^ltf. 

<ie> a>71 «^ (H) ^IM «V^^r ^IS3 ^-W*^:, 3-^-3- ^ 3*fi*H3 

JUL <>1«3 i^-tb4; 



cl0> [3*-*|-^ 1] 




cl2> 
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17> 3-[l-(2,4-3^*l^)-2-^:±:-l,2,5,6-^:E^ 

MH^, N-*l H.^- a] - 3 -( i-iffl ^-2-^-^-1 , 2 , 5 , H el ^-3-^ )-53.3il j= , 

N-*l H-S- A]-3-[l-(4-q ES.-«ffl^)-2-^i-l ,2,5, 6-*l| <=3-3i} e| ^-3-^ £. , 

N-*l = *1 _3-(2-^-i-l-5ffl ^-1 , 2 , 5 , S^^] = 3-3*1 El ^-3-*} )-H33i] £*}v] i= , N-*l = -^ 

Al-3-[2-^4i-l-(4-3^-H^)-l,2^ N-*|H. 
^Al-3-[2-4^-l-(4-^^-4^)-l,2,5,6-^H^*lM-^s1^-3- < a]-HS3q^oVuls, 

3- [ l-(2 , ^^}^ )-2-^-i-l ,2,5,6-n = 33^ ^-3-^ ] , 3-( 1-^-2- 
■$±.-1,2,5, 6-n Be}-*] = 33*1 e| ^-3-^ £a> t 3-[l-(4-t)SS-i|)-2-4i-l ( 2,5,H 
= 33t| el ^-3-^]-£S.5) , 3- (2-^-^-1-^^ ^-1,2,5, 6-sfl B^l =3.3*] e| ^-3-^)- 
HS-S]^, 3-[2-^-l-(4-^^-=^)-l,2,5,6-^lm^l = S3qEl^-3-^]-=^3i|^A> > 

3-[2-4^-l-(4-^^-^€)-l, 2, 5,6-^^^1 = ^21^-3-^]-^^^, 3- (1-^-2-^ 
-1,2,5, 6-31 = 33i| e} ^-3-^)-N-^ ej ^-2-^-HS3] ^r^] H. , N-(2-*M 2r.-5{| \3 )-3-( 1- 
€€-2-^-^-1,2,5, 6-^1 1= 3.-3*1 e) ^-3-^ )-HS.se| , N-(2-<>M ^)-3-[l-(2- 
H-iffli)-2-4i 

'is> -1,2,5, 6-31 He)-*]- 0 ] = 3.-3x1 el ^1-3-^ ]-H33t| ^o>T3] e. , N-(2-*}nl i^-afl ^ )-3- [ l-(2-*l) ^-^-^1 
^ )-2-+±rl ,2,5,6-31 HeJ-*V^l = 3-5il el ^-3-^ 3-5L3.3X) ^o}nl , M €4*1 -3-(2-^-l-^ 
^ €-1 , 2 , 5 , 6-31 = 3-3*1 el ^-3-°a-S33i] ^o}*! = , 3- [ l-(4-*M) H^H ^-^M )-2-^ 
-1,2,5, 6-31 H 51-^1 = 3-3*1 el xa-3-^]-N-*l = 3^ &o}ti) i= , N-{4-[5-(2-«1 = ^1 

<^-<^l m)-6-^i-3 , 6-t=1 *1 =3-2H-3il el ^-1-^ *fl H ] -4 ^ }-^l^> 13 ] — , N-*| = ^1 -3- [ l-(4-i=l *fl 

°M ^-iffl ^ )- 2 -^-^-l ,2,5,6-^1 = 3-3JJ el ^-3- ^ ] -^33*1 ^tO}*] £EL , 

N-*l JEL^H-3-{2-^ -1- [4-(l-^^l-4-#5L^o>^ ic )-€ € ] -1 , 2 , 5 , 6-3| He^l £.3-3x1 el 
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3-[l-(4-<>M^o>TJl^-ia^)-2-^-l,2,5,6-iflB^*]H.S-^^^-3- , a] 
3-[l-(4-^2L<a< 1 H^-^^)-2-^-l,2,5,6-^H^*lS.S-^^icl-3-^]-=S.^ 

3-{2-4i-l-[4-(tf^-4-^l^< 1 Ht)-«^]-2-4i-l,2 ) 5,6-^B^lEM2l^^ 
^}-H^^aV, N-*l -3-(2-^-i-l-*ffl41 U -s| 3fl ^ 1^-3-^ £<>H H. , 2-[l-(2,4- 
t\ ofls-Al -iffl^)-2-4i-l , 2, 5, 6- 31 B 5**1 £.3.-31 El ^-3-^ ] -N-*l B.*}*] H , 2-( 
^_2-^^-i ,2,5, 6-31 H^l 3= 3.-31} e) ^-3-^ ]-N-*l E.-3M-<>W|H<>H H. , N-*l S.-^ a]-2-[ l-(4- 
v) E S -^^)-2-^i-l ,2,5, 6-3lHeV»l ej ^-3-^ ]-N-«] 2=^*1 £• , N-*| ^ 

A]- 2 -[2-^-l-(3-^Hi-H3^)-l,2,5,6-3lHi^^ 

, n-*1 S-S-Al -2- [2-^-^-l-(4-rf(l )-l,2,5, 6-3|He>*l £-3.-3*1 3 ^-3-^ ]-N-*l -o\a% 

H^^l , [l-(2 A-A )-2r*r±r\ ,2, 5 , 6-3lHeV*l = 3.-31) 3 ^-3-^]^MM , ( 1- 

^ ^_2-^-^-i , 2 , 5 , 6-31 2=3-3*1 el ^-3-^ )-<>H] H^r , (2-^-1-^1 ^-1 , 2 , 5 , 6-31 

«!H.S.-3i|ElTa-3-^)-oHm^, N-*] = ^Al -2-(2-^di-l-5|| 1 d^m-l,2 > 5,6-^lme>«lS.S.-3ile1 

ci _3_^ )-o>A-flB^H — , [2-^-i -l-(4-3Jfl ^-^-^ )-l,2 , 5 , 6-313.2^1 2= 3-3*1 2} ^-3-^ ]-<>Mi| B 
2-[l-(2,4-^^^l-^^)-2-^^-l,2,5,6-^Be>*l^S-3q^^-3-^]-N-*l^Al-o>^^ 

= , N-*l = ^l-2-(2-^-l-^^€-^^el^-3- < a)-< : 'HlH^l^., N-*l2=^M-3-[2-^ 
-l-(3-5)l 5)1 el ^-3-^]-^^ ^6>ul 2. , N-*l E.^A]-4-[l-(4-^ ^ )-2-^- 

4i-l,2,5,6- 31 3.e}*l 2=3-3*) Bl ^-3- U ] -^-Bl e>nl e , 

4-(l-3ffl6il ^-2-^-£.-l ,2,5, 6-3|3 3}-*l 2EL3-3*} 2} ^-3-^ )-N-*l JEL-IH-JjLB} h^-^ jel , N-*l 2=^*1 
_4_[2-^-^-i-(3-3ll )-l , 2 , 5 , 6-31 H^l 2= 3-3*1 e) ^-3-^ ]-^-Bl e}*l 2= , N-*l 
_ 4 _ [2-^-^-1- (3-2(| )-l , 2 , 5, 6-31 2= e>*l 2= 3-3*1 el ^-3-^ e^l il<& sj-^-# . 
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i9> (n)a iL7isife £ s^#§£ #*fl 7ifc**HH HUM 

421- q^aus *l-g- 7>^^ <g ^ -grants. >D2:€ 4 s sa*K 

20> e^a} o.s *}-8- 7}^ <$SL3.$=: -&-Hl<iKfree acidH 4HM-<8<>1 -fr-g-*}-tK a> 

ai> oi xrfl, ^#0.3.^ -ft 71*14 a>-§-^ ^ ^A^, -?-7l*h2.3.3r <^^>, $Ja>, 

ffiS^E^, AliaA> ( ^l^(maleic acid), ^a>, ^AV, iffl2:*h e}!^^, 
^>=.*b, ^cflsAV, ^(propionic acid), ^-^(citric acid), ^^r( lactic acid), 

#Bl«*Kglycollic acid), #-f-^(gluconic acid), ^WNMh W^*>, W4^-*> 
(glutaric acid), #^^Kglucuronic acid), ^4^1^, ^.S = SlA> , 7>£-*h 4^3 

<22> SE^r, ^711- A>-g-«H o.s. *1-g- 7>^tb ^r°J* *r &4. &#2l ^ Sfe 

SHt -g.q f^bfl -g-tfl-^ui, al-g-tfl SW*g.ft- o*4t!: * °^-8r 3^*159 £^4. oiflfl, 

tfl-§-*Hr £23 Sfe £23^ ^tlr ^°J(<=fl, ^*>£-)4 ^-§-*14 <2 

fe4. 
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<23>#7lS} <|J$H (11)3 7>^ ^e) *HS|*1 ( fl )3 

^1^, ^HlEflolH, ^Al^o] H> AlH^olM, ^S«*M£. t^HH, ^ 

^-§- ypp.^ -cq ^ ^ OJg. ^ 5U^. 

sisa^. sJ-^-W^I tfltt ^ 43 ©1# -£aHH ^^5)<H fltj.. 
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; 27> (1)^ tf^o.^ UX) $2.%: ^ *)-##(aM- #^1-^3. *H 3^§(e)# 

X|2:*M m 4£X| Xl^^-I: H^W. 
=28> Xl rfcX|<*Hfe ^qn(Hunig) <$7)s>\ ^Xi *H ^-71-g-oB &<$X\ 3*^# (a)* l-*13.2.-3-^ 

€4 <&-§-a^ a|-W (b)» XlS^i}. °H, -H-71-g-t.fliiLir <^H]S.qH^(MeCN). ^#33.^ 

^71^ ItfM*! SHHKa)4| tfl«fl 2 xflX| 3 *&*&<L3. A>-g-^ «^ 5fto.nJ, o}^$>\ # 
-8: vfl^l Ot ^3 ££4H ^ fltK X| 2^7fl^, ^"71 l^XI^ ^<H^ ^#(b) 

, =l ^#(b)^l tfl*fl 1 tfl^i 1.2 a>^-^ ^ flo.^, ^v-§-^ ^ 

vfl^l or; ^s.cflAi ^ 5ft tf. 

<29>r- ^°l7iq- ^^-^o]cf. 

<30> XI 3^X1 #7] ^#(c)# °HAi -f-3)¥ ^ ^« (I) ^(Grubb's ( I ) 

catalysis)^ #XI *W -fM-g-pfl 3^#(d)3. ^a^t}. 0]^, #7) ^nflsq 

£r 3^-#(c)°fl *fl*H 0.02 xfl^l 0.1 ^JLS. A>-g-*>fe. ^o] B>^-S>T^, o^o} ^ 
vfl*l 0*C Ufl^ ^JE^ ^ o]c]*\ t X| -8-71 ^#(d)^: ^ 

«IH 6>^l ^ofl n^g. (n)<q ^# *1^X| X7> -NHOHSl 

W#(e)# ^ 5ft4. #71 ^AS.^ ^j=JH«>V*1e.7} w>^^ ( n A>-g- 

^#(d)«fl tJM 2 xfl^l 3 ^<>1 uHM*H, ol«^L) tf>-§-^ 01C ^4] 3 ^ 
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3i> [^V-g-^ 2] 




T 



<32> #-§-A] ( 2 )^ #71 (l)oflAi 03^*1 ^#(d)» *flm5**lH.iM^ -g-*fl ^A^ 

^•#^4 #-§-Ai53 £ ^ofl ^ (n)^ sj-w ^oflAi X 7> -oh*] aHfr*(f)» 




BnONH 2 or 



N NH 2 



NH 2 
NH 2 



EDC, CH 2 CI 2 




<34> tiv-g.^ ( 3 )^ #7] (2)3.^-3 5}-ti-(f)# edc ^ *H -B-71-M ^ 

4^1^(Bn0NH 2 ), 3X)e|^ 0 >^l SE^r ^o>a]lc«3|- #-§-a1^ £ ^d\) ^ (g)^ *(] 
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*5>tf7) ttHM, IWhM <>>*!. =i^^o>^l afe fl-SHKf)^ 1 1.5 



4i 




k 

R«*e.COPti.Ta 



<37> (4)^r <#7] ^-§-^1 (1)4M *tf#(d)S*3 SNfr*(j ^ k)« ^1S*>71 

<38> l^cfl^fe (lHM £<H^ 3^#(d)» -fi-71-8-^ f^H 0>£3i}. S^g- 

(h)» ^fetj-. olufl o><£*- ^-^-#(d)ofl tflSfl 2 xfl*| 5^SL5L A>-§-*>fe ^o] W >^*>cf. *j| 
2#7fl3. ^-71 ^#(h)» (Ac0) 2 0, PhCOCl, MsCl Sfe TsCl 4 #-§-*l^ (i)» <£^r4 

. °1 <H A 1 , *fl 3#7fl5L W# (i)» ^ C>nl«g^ W}-§-Al^ 3^ 

3 ^# ^ X7> -NHOHSl ^TlM-, Hi^r ^H^lH^^ -§-x.fl ^ofl^ ^ 

#-§-^ ^1^1 X7> -OH^l ^#(k)» ^fe^. 6 H, (Ac0) 2 0, PhCOCl, MsCl 5£ 
fe- TsCl-b (hW tfltfl 1 iflX| 3 ^^S. a]-§-^ ^o] ti>^^>cf. 2Li£ #7l ^-§-<*fl 
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<40> (5)^ #7) i&-§-^ (l)ofM sre#(d)3.JM *W(m)^ *]2z*}7) ^tb *fl 2# 

«fl 0.1 xfl^l 0.2 ^£.5. A}-g-*Hf ^o] h>^*H, #7] S}-^-#(l)ofl tfltfl 2 xfl 
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<42> [TtV-Z-q 6] 



EOCCHjO, 



Qrubbfo (0 c at. 
CHjCb 



KONHj HCT N ^° 



A 



UOH 
7HRH a O 



*3> #-§-*K6)£ UWH^ JTO#(b)3JM SH-^U) ^ (2)«flA^ Jg.^^ ^as^-fr ^ 

*4> *J| ^>4-^(l)6l)A^ iMNKb)» EDC *H -B-71-g-nB SL±&3\. 

2-^€H L ^£#-4-^li<^Efl = 3. ^-71 ^sj-t#(b)^| tflsj) l tfl*l 1.2 ^o. 
5- ^ $U>-^, «>-g-^r ifl*l Ot: ^JE.^ ^ 5^ o]^, 

»1 2#3l°fH^ ^"71 ^#(n)-S- ^g- ^(Grubb's ( I ) 

catalysis)^ -&H pfl^^) #5.^0]^ ^ -&-7l-g-nfl ^V-§-a1^ Sj-^-#(o)£. # 

SM^t).. olnfl, a> 7 ] ^pflo} A>-g-^ ^#( n )^ tfl-Sfl 0.02 ifl*l o.l #^£.5. A>-§-^ 3 
O] M>M*H, ^T-g-^r ^ 0"C ^r^H <^ &t]. . °1 <>H , 3 

# ^ X7> -NH0HS1 ^#(p)« <g7iu}-, HL^r -g-nfl ^a>5|.^ 

^ #-§-^H X7> -OH^l fl-^Ht (q)* ^4Ht ^ Sft4. ^"71 o>u] <* ^ ^ w (o)ri| . tflsfl 2 tfl 
*| 3 #^3. A>-§-^ ^ $X<L^, ^ or ^ & 
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C45> [i&-§-^ 7] 

S^V Pd ' C KONH2 

0 J^ N J MeOH Q< ^ N J MeOH o^V 

* ft * 



*Mfr*(s)» £fe A 2^1^ ^ls^-i- M-^^cf. 




Orubb's(l) cat 



CH 2 CI 2 



NH 2 OK H °^^\^^ 



R 

V 
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2-^1 ^-6-^ lH i^fl ^-5. #7l o^S^l-CbH tfiSfl l ifl*l 1.2 

iiL a>^ ^ ^o.^, o]*£) ^-g-^ ^ or ^£ofl^ ^ 5-14. 0)01^, 

2#7H>*m <$7) JflMHKO-fr ^MI^ tf£ zL^-ti (i) ^nflCGrubb's ( I ) 

catalysis)^ ^*fl *H vfl^ #3.eMS£}- ^ -fr^-M ^4) A) &-%.X\?\ ^^-(u)S. 3 
^■Al?14. olnfl, #71 #ofl^ A>-g-^ 5*^-(tH tfl«fl 0.02 *fl*l 0.1 ^^.S. A>-g.*>^. % 
<>1 B>^*>^ t o^s} #-§-,g. #£ xfl^l Ot: ^fl^ ^£.0^ ^ 5atf. *H 3 

1- * *1«*H X7> -NHOH^l 3^#(v)# ^fecK #71 <g,g. ( u )6fl tfl*|] 2 xfl^l 3 

^SLS. A>^ ^ #0.^, 6]«£| tiV-g-^ #£ tflx] or fl$13 ^S.«^|Al ^ol w> 

«0> #71 ^ -2-3.^ *fl2;£ ^^1 -frS.^im^, *1^€- tqoHl^el-c>^o{| ^ *) 

^eMH, ^^.os. oj. ^ ^] S ^cil -f}~§-*|-tl-. 

<51>S^, yfr^ #71 ^ti>Aj (n)^ o.s. S}ul, W^S. *\-%-^\$= ^1 

«2>#7l til^A-flaAj S ^|0 } . > ^#<a-, $||##, ^^f^, ^ £E^r ^ <£, S) 

^ sfe <>H-iA 7>-^^-, 3j#oj, ^e<y-, -R-«J-<£, ^W*, 

A>^-xfl^^, A>^^-#fs 3-«-^ f ^^^(Hodgkin's disease), ^5.^, 
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^ SEfe ^Ht 1 UH.*, ##<3\ ^ «3\ ^1^5. 

f-^^^lCCNS; central nervous system) l*r CNS ^2.&, 413 

M^, #&°] &SL*\, £ iMal «W£^*£- # ^ flC*. 

53> 3^#-gr S^-ar>fe 2^^-8: M <HH 3^ ^^Xl 

55> £ ^re£) 5.^*Rf 2:^#^r, ^ 4^ , ^rfMl, 

5g^, ^n^, 4ms* ^ ^ ^ 

«e> ^^Xl^, aMS*^ ^-f^fe a.* A r -§-*rfe ^^|, JJHMI, 31^ 

o]^-S) Jftg*fl ^?>Jit1HT= (calcium carbonate), ^rSSi 

(sucrose), ^-£-2.^( lactose) , 
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M- 4*<H ^ 5£4. 3itr, ^l^W ^BfloHMH, *3L & 

»^»J£ 4-3-1 + 5U4. 3^3- tftr XM3.S= w*, -M, **1 

sfl^fe tfl. £*1 ^>-§-sl^ 44^ oi«qcfl 7r *l JM§*II. 

W*. *<>1 ^ &4. "13^ M» 3$ 44<4fe 1 

53 4*MJ-M, W*. **. £ *M)7r s#€4. ^ 

^-^ISfe «3.*«§2j« (propylene glycol), ^H^^I #4#, -ir^w .2.^4 

<g#(witepsol), ^ast, S€(tween) 61, 44-2.4, 4^4, ^^^lS.^^ ^f-o] a>-§.:§ 
^ S14. 

<57> £ ^4 3M&#4 4^41* $44 ^-Efl $ ad^ f gtg£} 

a g 7liH 44 tj-a^l^-, ^i^^ ^ &4. ^34, 4^43: £4 

* 4*H, 1^4 0.0001~100mg/kg°-3., 4^44-Tfe 0.001~100mg/kg4 

^ 13 ^4 ^s. 4¥<=h ^ sa4. s-^-i-^m *^4 fl-w* 2^3 -§- # 

^IH *fl*H 0.0001 ~ 10 4^44?flfe 0.001 - 1 f-^%4 <£il3. §7fl*Ho) tr4. 

<58> atr. ^34 s^l-^ ^ ^Bfl^ ol#4 44"4 «!-§- 7tfr* <34 A}-g- 

€ «r SU. SE*r 4 44"4 ^t§4 3^ 3^-3. A>-g-^ 

^ 5A4. 

<59> .g. ^ 3, P}^, 7>^, ol?> ^ X^#6(| tf#fc ^€ ^ 

sa4. M4 2-^ <m^-€ *r sa^i, <« ^ £fe 4^v, 

JEfe (intracerebroventricular) ^a>6{| ^«J] ^-o^^ «^ ^t^. 
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*i>^aH i. 3-[l-(2,4-^^^Al^^)-2-^i-l,2,5,6-Bllm^HS^e1^-3-^]-N-*lH.^-Al = 

£*|<M-i»l£.(el) ^ 
*2>#*1 1-1. ^S^-3-ofl^-(2.4-^xfl^Al^l^ )oV ? Ub) <m 

•63> 2,4-^^s.A]ia^^(a)(0.740 roe, 4.926 mM)^ *l|1i€#S.eH^ -g-^ofl l-« 3.21-3-^ € 
(0.500 me, 4.926 mli)4 3.^41 11 a>*K0. 940 me, 5.396 mM)-§- 

*WI ^Ei) 015)13.^0.5. ^^l^-3-oJ|^-(2,4-^nil^-A^^)o>ni 

^#(b)^ 40%, 436mg). 

584> iH-NMR (300 MHz, CDC1 3 ) 6 7.10(d, J=8.1 Hz, 1H), 6.41(m, 2H), 5.75(m, 1H), 5.01(m, 
2H), 3.78(s, 3H), 3.77(s, 3H), 3.70(s, 2H), 2.63(t, J=7.5 Hz, 2H), 2.24(m, 2H) 

«s> tt*l 1-2. 4-r^S-3-^l^-(2.4-^ P imAl^l^)-7T-^a^l-^lH-4-^l^^^ ^M^jcj 
JfcS. 

«6> ^"71 *)1 1#3HH 2^ ^l-(b)^ #3.bH^ 0.5 M -g-<*Hl 3.^(2-^ ^^-Jffl^c) 

£r*V-5-*Hfi °]]iB]|s) ( 714 mg> 4 >519 mM ) > EDC (953 mg, 4.971 mM) DMAP (110 mg, 0.900 
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q$ 5% HC1 -8-^1 (10 mt)$ (10 „tf)o.3. AM*}5ft4. -Mf-g- # 

4 -8-#^l °fl€ ^<|olS/t1'a-l/2)*»aAS. 4-[^-3-^l^-(2,4-^^l^-Al 

^^)-7>w>5L^]-5fflS-4-6j)^'ii ^ i?-W(c)* ^^^(^-i: 40%, 1.39g). 

<67> #7fl 1-3. 3-ri-(2.4-^^mAliffl^)-2-^-1.2.5.6-gflM^1^^gj^-3-^1-g^^> ^ 

<68> #7] *1] 2^?fl<*JH ^#(c)(130 mg, 0.360 mM)^ ^M|^- #t>fl(20 mg, 0.024 mM)^ 
-8-^ (36 ml)* 24*1 # 51^514. -M* ***H ^^^l 

W#* ^^aS.p>£ZL2fl3i)(^e|?>^ -8-#X|: ^*/«SLi#</10)^JL3. 

«H 3-[l-(2,4-tq^^Al^^)-2-^db-l,2,5,6-^S^*lH.^^ia-3-^]-=S^^ 
iBfls s}-^-l-(d)-g: ^*>^4(^-ir 90%, 108 mg). 
^ !H-NMR (300 MHz, CDC1 3 ) 67.17(d, J=8.9Hz, 1H), 6.41(m, 2H), 6.26(t, J=4.3 Hz, 1H), 

4.53(s, 2H), 3.77(s, 3H), 3.76(s, 3H), 3.62(s, 3H), 3.28(t, J=7.1 Hz, 2H), 2.61-2.47(m, 
4H), 2.22(m, 2H) 

^iSc-NMR (75 MHz, CDCI3) 6173.6, 164.8, 160.2, 158.5, 134.2, 133.9, 130.4, 118.0, 104.1, 
98.3, 55.2, 51.3, 45.0, 44.3, 33.3, 26.6, 23.9 

<7l> 1-4. 3-ri-(2.4-x3^Al€^)-2-^KL2.5.6^ 
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<72> #7] *fl 3fc*|4H S^#(d)(46 mg, 0.138 oiM)^) ^4 -8-«*H oKl^CNHjjOK, t^-i- 
§^ 1.7 M 0.207 mM) 0.122 Ml- 0tJ°1M * 3 j5Li&S>£cK £ 

(0.020 in«)6.S ^3*-$ * ofllioHNolB -g-^(io m*)o.3. S)4}*}aL JL*fll- 

^-fr/KMS-l/lO)^.^ 3-[l-(2,4-^^^-Alia^)-2-^-4i-l,2,5,6-^He]-*l^ 
a^al^-3-^]-N-*|E.^AlHai|^M£. JMNHeD* ^*>^4(^r# 73%, 32mg). 

<73> Aj- 7 j lofl 7l7fl^ Jflanro^ -frA>t!: ^SMS* «T*8*H . 5. l4 

4] AH 2 vfl^l 6^ S|W#* *H3=*}£i}. 

<74> ^AH] 2 : N-*] = ^Al-3-(l-^^-2-^-l,2,5,6-^lS^ = S-^el^-3-^)-=S^^o>nlc 
(e2) "^Aj 

<7S>^A]ofl 3: N-*l=^Al-3-[i-(4-qHS.-^l^)-2-^-4i-l,2,5,6-^HBl-*lE.S.-3q^i=l -3-^]-5. 
S.3r)^o>ti]£.(e3) ^-Aj 

<76> ^AHl 4: N-*1 = ^a1-3-(2-^-1-^^^-1,2 > 5,6-^1H^1M-^b1^-3-^)-=^^;0> 13 1 
H(e4) ^ 

<77>^aH 5: N-*l = ^Al-3-[2-^-l-(4-^^-HS^)-l,2 > 5,6-^H^l^.S.-3i|^^l -3-^]-H 
3.3*1 £o>wlE.(e5) ^ 

<78> 6: N-^^Al-3-[2-^-l-(4-^^-^)-i > 2,5 > 6-^m^^S-^^ri-3- < a]-SS. 

3)^-o>nlH.(e6) ^-Aj 
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=79> is. 1] 







NMR &t 


2 


\ 


7.28(m, 5H), 6.44(t. J=4.3 Hz. 1H), 4.61(s, 2H), 
3.33(m, 2H). 2.57(t, J=7.5 Hz, 2H), 2.28(m, 4H) 


3 




8.14(d J=8.4Hz 2H ), 7.40(t J=7.2Hz 2H ), 6.42(br t 
1H), 4.67(s 2H), 3.32(t J=6.3Hz 2H ), 2.67-2.32(m 
6H) 


4 


•xo 


7.29-7.18(m 5H) 6.40(br t 1H), 3.62(t J=7.2Hz 2H ), 
3.19(t J=7.1Hz 2H ), 2.85(t J=7.1Hz 2H ), 
2.54-2.44(m 2H), 2.18-2.15(m 4H) 


5 




7.24-7.11(m, 5H), 6.31(br t, 1H), 3.35(br t, 2H), 
3.23(br t, 2H), 2.55(d, J=6.6Hz, 4H), 2.33(s. 2H), 
2.18(s, 2H), 1.80(br t, 2H) 


6 


O 


7,28-7.13(01, 5H), 6.36(t, J=3.9, 1H), 3.39(t, 
J=6.75, 2H), 3.29(t, J=7.05, 2H), 2.62(t, J=7.05, 
2H), 2.54(t, J=6.75. 2H) 2.40(t, J=6.75, 2H). 
2.27(ab, J=6.0, 5.4, 2H), 1.58(t, J=2.7, 4H) 



<80> >£aH 7. 3- [ l-(2 , 4-^H ^1 >M )- 2 -^-l , 2 , 5 , 6-Bll = 5.31) ^ t&-3-<& ] ^ 
(fl) 1M3 
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*>tf7l ^AH is) *f| 3^}^l^ 3-[l-(2,4-^^^.Al^^)-2-^-l ( 2,5,6-BllBe1-*]^S.sl 
^^-3-^]-HS3i1^ ufl^ ofliE}|3(d)(58 mg, 0.174 mM)^ THF -g-«| (0.75 m£H <r*>S*3 
f-(Li0H H20, 11 mg, 0.262 mM) *r-§-^( 0.25 mO-g- 0TC«1H ^^£4. £^-8: OTC^IM 2 
Al?V, 1*1*1: *tf 5% HC1 -g-^ilS. pH 2^1 ^^VS^. °fl 

^#^r (io 33), -fi-7l^£ iSMrg-^- -g-^ (10 m4)^-S. 

3^ (^Hl^ €3. -§-#^11: "lIM/taaif^/lO)^^^ ?8^*H 3-[l-(2,4-i=1^^-Al^l 
^ )-2-%4i-l , 2 , 5 , 6-bII 2= Si ^-3-«l ] ^ 3^#(fl)£ ^^^(^ 80%, 
44mg) . 

^IH-NMR (300 MHz, CDC1 3 ) 87.16(d, J=8.9 Hz, 1H), 6.42(m, 2H), 6.29(t, J=4.3 Hz, 1H), 
4.54(s, 2H), 3.76(s, 3H), 3.76(s, 3H), 3.29(t, J=7.2 Hz, 2H), 2.56(m, 4H), 2.22(m, 2H) 
13 C-NMR (75 MHz, CDCI3) 8 177.7, 165.1, 160.1, 158.5, 134.6, 133.9, 130.5, 117.7, 
104.1, 98.3, 55.2, 44.9, 44.5, 33.5, 26.3, 23.8 

<85> ,*JA16{| 7 6fl 7 ]*m ^3^^ -frA}^ *|| -g- , 5. 2^ ^ 

8 vfl*] 12^ ^2:^4. 

<86>^A]ofl 8: 3-(l-^^-2-^-l,2,5,6-^He^*l^^el^-3-^)-=S.5£|^ r A>(f2) ^ 

<87> 9: 3-[l-(4-^HS-^^)-2-^-l,2,5,6-^lHS>*lH.^^^-3-^]-s^^(f3) 

1H3 
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88>^Al6jl 10: 3-(2-^i-l-^ ^11^-1,2,5,6-^^*1 ^^21^-3-^)-=^^ (f4) 

89> ^a]o*| 11 : 3-[2-^^-l-(4-^^-=a^)-l,2,5,6-^H^*l = S^3l^-3-^]-=S3q^(f5) 

90> 12: 3-[2-^-l-(4-^^-^€)-l,2,5,6-BflH^*]^S3q^^-3- < a]-HS.3l^:^V(f6) 

»i> [5. 2] 







nmr ±mk% wm 


8 




f.25(m, 5H), 6.34U, J=4.2Hz, 1H). 4.60(s, 2H). 
5.26U, J=7.1 Hz. 2H), 2.59(m, 4H), 2.25(m, 2H) 


9 


JL 


8.16(d J=8.7Hz 2H), 7.42(d, J=8.6Hz, 2H), 6.39U 
J=4.3Hz, 1H) 4.69(s, 2H) 3.32(t, J=7.2Hz, 2H) 
2.64-2. 53(m, 4H), 2.33(dd J=6.9Hz, 5.7Hz, 2H) 


10 


0 OD 


9.92(br s 1H), 7.28-7. 15(m, 5H), 6.28(t, J=4.4, 
1H), 3.60(t J=7.4, 2H) 3.16(t, J=7.2, 2H), 
2.84(t, J=7.4, 2H) 2.58-2.48 (m, 4H) 2.15(AB, 
1=11.4, 6.8, 2H) 


11 




7.28-7.10(m,5H), 6.28Cbr, t, 1H), 5.75-5.60(m, 
1H), 5.01(d, J=16.5Hz, 2H), 3.41-3.26(m, 3H) 
2.63-2. 26(m, 7H) 1.84(t, J=6.8Hz, 2H) 


12 




7.256-7. 138(m, 5H), 6.33(br, t, 1H), 3.42(t, 
J=6.9, 2H), 3.32(t, J=7.35, 2H), 2.63(t, J=7.05, 
2H), 2.547(d, J=2.4, 4H). 2.30(d, J=4.5, 2H), 
1.61(q. J=1.5, 4H) 



<92> j£X\d\] 13. 3-( 1-^^-2-^-41-1, 2, 5, 6- tllHel-^^S. 35^ ^ ^1-3-^ )-N-^5l ^1-2- •a-HS.sil^oV 
*l=.(gl) ^ 
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#7] ^A]ofl «* W#(f2)(30 mg; 0.12 mil)* EDC «H -fi-7l-g-u1| 

=1/20)^ ^ *i| *H 3-( 3= s] ^-3-<^ )- N -s| e) 

«fi**oWs. a>«Kgi)* **t|.gt). <«b 39%, 16mg). 

-»>W 14. N-(2-6>nlii-^^)-3-(l-^^-2-4i-l,2.5,6-^H^*l=S-^^^-3-^)-=s^ 




-*7l 8 *1H go^ aW*(f2) (80 mg, 0.31mM)4 1,2-^^0).^ ( 40 mg> 0 .37 M)* 

EDC(77 mg, 0.40 mil) ^ DMAP (1 mg, 3 M) €^fl isHH ofi^ #^0]= -g-*fl (1 ^4 c ]-s 
- 7 >- *HH ^hSr^M 13Al^V saV jjl, 10% +«1 10 aC* %7}i& 
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3L#=1/20)^^.S. ^*)1*H N-(2-oHii^ 1 d)-3-(l-^^-2-^-4i-l,2,5 f 6-^HB}-*1S.S.-3il^ 
ia-3-<a)-HS.3il^o>til= SJ-^-#(g2)-i- ^^Sft^C^-fr 91%, 96 mg). 

^IH-NMR (300 MHz, CDCI3) 88.29 (s, 1H), 7.29-7.19 (m, 5H), 7.13 (d, 1H, J=7.8Hz), 

6.99-6.94 (m, 1H), 6.68 (t, 2H, J=7.9Hz), 6.37 (t, 1H, J=8.4Hz), 4.57 (t, 2H, J=7.4Hz), 
3.88 (s, 2H), 3.29-3.21 (m, 2H), 2.68 (t, 2H, J=6.5Hz), 2.59 (t, 2H, 6.5Hz), 2.26-2.217 
(m, 2H) 

<99> 13 tfl^l 14<*fl 7)*m Ha&W -fr*}® *flS43-§r ^8*H, X 34 

*1* £fe 15 £ 16^ SI-WM- *\)^*}%^. 

IOO -^AH 15: N-(2-^l2 t -3^^)-3-[l-(2-^^-^^)-2-^ : ±i-l, 2, 5,6-^1^.^61^3. -3£|s]^ 
-3-«l ^-e,>n] ^( g 3) xg-Aj 

:iOl> ^A]6j) i 6 : N-(2-oH:ir:-:^\i)-3-[l-(2-^ 
-3-^ H. ( g 4) ^ 



:102> 
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15 


0 0 


8.23(s,lH). 7.12(dd.5H,J=6.6Hz), 
6.979(t,lH,J=7.5Hz), 6.697(t ,2H.J=8.9Hz), 
6.408(t,lH,J=7.4Hz>, 4.602(s,2H), 3.874(s,2H), 
3.239(t,2H,J=7.1Hz). 2.702U ,2H,J=6.8Hz), 
2 . 604( t , 2H , J=6 . 3Hz) , 2 . 260( t , 5H , J=6 . 3Hz) 


16 




8.305(s,lH), 7.189-7.091(m,2H). 
6.969-6.914(m,2H), 6.794-6.741(m,3H), 
6 . 691-6 . 631(m , 2H) , 6. 355( t , 1H, J=4 . 1Hz) , 
4.539(s,2H) 3.965(s,2H), 3.707(s,3H), 
3 . 253( t , 2H, J=7.0Hz) , 2 . 661-2 .539(m,4H) , 
2.22(dd,2H,J=7.1Hz) ! 



103> ^ofl 17. N-€^^l-3-(2-^^-l-^^^-l,2,5,6-^B^*l^S-3i|Sl^-3-^-=S3i)^r6H 
H.(g5) M 




105> 12S^ ^#(f6)(30 mg; 0.15 mM)^ EDC €^fl*H -SM-g-nfl iffl^ 

oHl Efl o] E/f^if = i/i)B^ o. S ^ N-^^^-A] -3-( 2 -4dt-l-3a^l ^-1,2,5, 6-31 B.^ 
*l = S.-3i|^ia-3-^-=S.^^:6>til=. 3^#(g5)* ^^V^^(^r# 75%, 41 mg). 

l06> iH-NMR (300 MHz, CDC1 3 ) 57.41-7.15 (m, 1H), 6.34 (br t, 1H), 4.88 (s, 2H), 3.58 (t, 
J=7.4Hz, 2H), 3.16 (t, J=7.2Hz, 2H), 2.82 (t, J=7.2Hz, 2H), 2.53 (t, J=6.8 Hz, 2H), 2.26 
(br s, 1H), 2.19 (dd, J=11.4, 7.1Hz, 2H) 
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rr> -*3aH is. 3-[i-(4-o>Al| ^o>u] ie-iffl )- 2 -^±-l , 2 , 5 , £.3.-^ ^ ^-3-^ ]-N-*l E. 

18-1. .vri-u-oypi^-^^-^-^ *1) 

09> ^aHI i^ *fi 3#314M 3*-^l-(d)£(50mg, 0.16mM) #£<M «fl€-§- -M°fl ^r°^ * 
o><3(154mg, 2.36mM) ^ <>M|B*V(0.16mM, 0.01m£)-i- ^<H^ 80^^^ 2Am^-<& 51^> 

loH^^B/«j^i/i)^^.s. 

3- [ l-(4-o"M € )-2-^-l ,2,5,6-31 2= 3 ^-3-U 1 ] ^ <fl ^) = 

^#(h)^: ^r^VSW^ 92%, 43mg). 
L10> lH NMR (300 MHz, CDC1 3 ) 88.22 (d, 1H, J=8.5Hz), 8.11 (d, 1H, J=8.4Hz), 7.37 (t, 2H, 
J=8.3Hz), 6.33 (t, 1H, J=4.3Hz), 4.66 (d, 2H, J=7.5Hz), 3.63 (s, 3H), 3.29 (t, 2H, 
J=6.6Hz), 2.63 (t, 2H, J=6.9Hz), 2.54 (t, 2H, J=6.6Hz), 2.28 (t, 2H, J=4.2Hz) 



m> &7ft 18-2. 3-n-(4-^l^^l^-€^ )-2-^-1.2.5.6-^1^,Bl-^S.g.-5r|^Ta-3 -93.1-Sg.s|-g r 

H2> <$7] l^r^^Ai ^l-(h)(17.5mg, 0.06mM)lr #£:<*iM ^m^SeM^^ ^, 

0*C<Hl^i (AcO) 2 0(0.07mM, 6.0yL) ^ S.el^^^>^l(0.08mM, 0.01mA), DMAP (0.008mM, 1.0mg>£ 

AS. 4^5" (10 ml^ 33}) 5E2te^g--§-g-^JL3. A-fl^^-ji, ^^ZLvfl^iLS. # 
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^6.3. 3*fl«H 3- [ l-(4-^V-Ml ^ )-2-^-dL-l , 2 , 5 , 6-Bfl HB}*1 e) -£5. 

tfll ofl^s .JMNHi)* 44%, 46mg). 

113> iH-NMR (300 MHz, CDC1 3 ) 88.34 (s, 1H), 7.40 (d, 2H, J=8.4Hz), 7.10 (d, 2H, J=8.4Hz), 
6.29 (t, 1H, J=4.2Hz), 4.50 (s, 2H), 3.61 (s, 3H), 3.22 (t, 2H, J=7.1Hz), 2.59 (t, 2H, 
J=7.1Hz), 2.51 (d, 2H, J=6.6Hz), 2.22 (dd, 2H, J=6.9Hz), 2.09 (s, 3H) 

m> ^ai 18-3. 3-r i-(4-^i m ^ )-2-^-i .2.5. 6-^5^1 i-n-^i 



3- [ l-(4-<>Ml ^ ic-iffl ^ )-2-^-l ,2,5,6-Hfl ELS,-*) 2^-3-^] -N-*l J= a] ^ 



ll7> !H-NMR (300 MHz, CDC1 3 ) 6 7.50 (d J=8.0Hz 2H), 7.23 (d J=8.0Hz 2H), 6.44 (br t 1H), 
4.57 (S 2H), 3.33 (t, J=6.5Hz, 6H) 2.57 (br t, 2H) 2.30-2.26 (m, 4H) 2.10 (s, 2H) 

118> ^-71 ^ AH 18<fl 7)7%$. Xl2:^4 -B-A}^- ^S^^- , S. 34 ^ 

<&JaH 19 ifl^l 21^ S^M-* *ll3^}£t}. 
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U9>^aH 19: N-{4-[5-(2-*lS^Al7>wVH. < a-°fl^)-6-^4i-3 > 6-^*1^5.-2H-^el^-l-<a^l^]- 

4^}-WH(j2) ^ 
120 20: N-*l J= ^ *1 -3- [ l-(4-^ "fl Q'tZ.'d*}*) ) -2-^^-1 , 2 , 5 , 6-Bfl H5}-*1 

Hl 1 3-3- < a]-HS.3i|^>PlS.(j3) Vr<% 
i2i> 21: N-*lH.^-Al-3-{2-^ ; 5i-l-[4-(l-f-^-4-^i^<i>^i Q )-iffl^]- 

122> 1 , 2 , 5 , 6-Bll S^^l ^S.-Z\ ^ ^-3- ^ £ o}x2] £L ( j 4 ) 1M§ 



123> 
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13. 4] 







NMK 6116^ 


19 


X 


7.90 (t J=7.05Hz 2H), 7.67 (d, J=8.10Hz, 2H) 
7.59-7.47(m, 3H) 7.30 (d J=8.10Hz 2H), 6.45 (br t, 
IH) 4.61 (s.2H) 3.36 (t, J=7.2, 2H) 3.30 (q, 
J=1.5Hz, 4H5 2.58 (br t,2H) 


20 


V 


7.24 (q, J=8.6Hz, 4H) 6.45 (br t, IH) 4.58 (s,2 H> 
3.38-3.29 (m,7H) 2.93 (s, 3H) 2.57 (t. 2H, J=7.1) 
2.34-2.24( m, 4H) 


21 




7.78 (d, J=8.0Hz. 2H), 7.31 (d, J=7.5Hz,2H ) 
7.27-7.21 (m, 4H> 6.97 (t.J=7.2Hz,lH) 4.6K d. 
J=3.5Hz, IH) 3.47(s, 4H) 3.3 6-3.30 (m.lH) 
2.71-.264(m. IH) 2.51-2.44 (m,3H), 2.32 (d, 
J=4.5Hz, IH) 



24> ^a]6| 22. 3-[l-(4-<>Hl ^ )-2-^-4:-l ,2,5, 6-31 He}-*] JE.^.-^ e] ^-3-^ 




*Y-%-X\^ X7> -OH^l 3-[l-(4-oHm^1^-^I€)-2-^-l,2 > 5,6-BflSs}- 

27> ty-NMR (300 MHz, CDC1 3 ) 6 7.50 (d J=8.0Hz 2H), 7.23 (d J=8.6Hz 2H), 6.45 (t J=4.5Hz 
IH), 4.58 (S 2H), 3.32 (t, J=7.5Hz,3H) 2.57 (t, J=7.5Hz, 2H) 2.46 (t, J=7.5Hz, 2H) 
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*8> #7l -a*H 224| 7l*fl€ ^2:^4 -frA}^ a(|2:4^ <^«8*H , X 44 
^A]6j) 23 ^ 244 i^*** *f)2:ij}£4. 



129>^aH 23: 3-[l-(4-^^6>4^-^^)-2-^-l,2,5,6-«flM4«l^S.-4sl^l-3-^]-=S.4 
£4Kk2) 

130> 24: 3-{2-^-l-[4-(l-^^-4-^i^^lii)-€^]-2-4^-l,2,5,6-EflH4*lS.S.-4 

5^-3-^}-= 3-4 £*Kk3) ^ 



I3i> [5. 5] 







nmr ±m=m ci|o|^ 


23 




7.83 (d, J=6.9Hz, 2H), 7.59(d. J=8.4Hz, 2H), 
7.49-7.37 (m, 4H), 7.19 (d, J=8.4Hz, 2H), 6.33 (q, 
J=4.5Hz, 1H) 3.26 (t, J=7.2Hz. 3H) 2.54-2.40 (m. 4H) 
2.24 (ab. J=11.6Hz, 3.5Hz. 2H) 


24 


v 


7.74(d, J=8.1Hz, 4H), 7.18 (d, J=7.8Hz,2H), 6.93 (d, 
J=8.1, 2H). 4.53(s, 2H), 3.20(br t.2H), 2.40 (s, 9H) 



132>^aH 25. N-*l = ^-^l-3-(2-^-4i-l-5i<ill^-4silS : )^l-3-^)-^S.4^: 0 > 13 l^(m)^ 
133> 25-1. n-(2.4-^o1pll^-Al-^l^)-2-^-3t|gi|&l^-3-931-^l- g^jj^Ll CD 
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^£4. ^<H^ ^# 4|7le>ji ^7}^ ^<H^<H, l*m # 

^ e lH/^*»WaAa 3*0«H [l-(2,4-4oH^Al-iffl^)-2-^ ; t-^5llelia-3-^]-^ till 

€ m(Di 4*ws»4«** 95%). 

35> !H-NMR (300 MHz, CDC13) 57.13 (d, 1H, J=8.4Hz), 6.42 (d, 2H, J=7.2Hz), 4.51(ab, 
2H, J=32.9, 7.4Hz), 3.76 (s, 6H), 3.66(s, 3H), 3.24-3. 18(m, 2H), 2.93-2.72(m, 2H), 
2.56-2.43(m, 1H), 1.98-1.55(m, 4H) 

36>fr3l 25-2. N-^l^Al-3-(2-^-l-^lo«^- ^gllgj^-3-^)-^g.gi^oVp1^( m > gjj 



»"*7l *11 m^lS.^-Bl ^<H^I ^#(1)3). 0>n] N-*lS.^-Al-3-(2-^4l-l-3ffl«i(|^- 
^S)^-3-^)-=3.tf|£o>nl£. 2}-^l-(m)-i- ^r^}$4. 

}9> iH-NMR (300 MHz, CDC1 3 ) 8 7.26-7.17 (m 5H), 3.61-3.44 (m 2H) 3.08-2.83 (m 4H), 
2.56-2.16 (m 4H), 

:0> ^ A H1 26. 2- [ 1- (2 , a] -iffl ^)-2-4i-l , 2 , 5 , 6-31 He)-*] = 3.-*! ^-3-^ ] -N-*lJ=^}- 
-i>M 26-1. 3-(^^-^g -3-^l93-7VBl.g_oj)-^.E-3-o 1 ij I ,ojA> ^j^y^ ( n ) 




OO 
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M2> ^aH ^ ^JiLeWS. -g-ajofl 2.^AV(Mono-acid) 

(2-^11 ^5ffl-^-^i=l ^-4-^1 € ofl^^.), EX ^ DMAP§ ^SJtb * #£<>IH 5 
*W 3-( ^-^>wV2.^ )-^ ^ -3-cl] ±o] a> pflTgofl^H ^#(n)^ ^*>^rf. 

143>1 H-NMR (300 MHz, CDC 13) 6 7.30-7.19 (m, 5H), 5.69(br t, 1H), 5.23(s, 2H), 5.00(t, 2H, 
J=12.6Hz), 4.74(s, 2H), 3.61(s, 3H), 3.42(s, 4H), 2.30(q, 2H, J=7.2Hz) 

144> ^126-2. fl-(2.4-^tfl^Al-iffl:sn-2-^-l. 2.5.6-^^^^ 6fl 

145> ltt)^ ^l-(n)^ f-Bfl^ ZL^-ti(i) ^nfl (Grubb ' s ( I ) 

catalysis)^ ^tJ) *H #S.bH^4 -fM -§-*]) ^ofH #-§-a]^ [i-(2,4-^^)^- 

^-€^)-2-^-l,2,5,6-BflSe^-slH.S-sl.el^-3-^] cfl^ ofl^Bfls S^l-(o)^- ^ 

146>1 H-NMR (300 MHz, CDC 13) 87.17 (d, 1H, J=6.2Hz), 6.42-6.36 (m, 3H), 4.54 (s, 2H), 3.76 
(d, 6H, J=3.0Hz), 3.66 (s, 3H), 3.35(t, 2H, J=6.9), 3.28(s, 2H), 2.29(ab, 2H, J=11.3, 
3.4Hz) 

147> #-31 26-3. 2-ri-(2.4-tq^^Al-^^)-2-^-l.2.5.6-Bjlm^1^^-^^^-3-931-N-^]^.^-Al- 
^lmoW^(Dl) %3 
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W9>#7l afl 2&m*\ W#(o)^ H:#-g-"fl ^ 2-[l-(2,4-i=W4 

l50> ty-NMR (300 MHz, CDC1 3 ) 87.14 (d, J=8.7Hz, 1H), 6.54(br t, 1H) 6.44 (d, J=6.0Hz, 2H), 
4.55 (s, 2H), 3.78(s,6H), 3.41-3. 32(m,2H), 3.20(s, 2H), 2.0 (d, J=4.5Hz, 2H) 

151> ^"71 -gAH 26^ 7)*H& -fJ-A}^ $)^^ , S. 64 £i=- 

27 ifl*| 30^1 ^12:^4. 

152> 27: 2-(l-€€-2-^dL-l,2,5,6-^lH^=S-^^^-3-^]-N-*l^Al-o>4H^>t>l^. 

(p2) 

153> ^_X\ 6\] 28: N-*l^Al-2-[l-(4-^SS-^^)-2-^-l,2,5,6-^]me1-*l = S--5j|e|^l 

3-N--&1 S. ^-Al-oHl e = ( p3) ^ 
154> 29: N-^l^Al-2-[2-^-l-(3-^^-H^)-l,2,5,6-^H^-3l = S--5t|e)^ 

-3-^ ]-N-*| ^a] -oHl^oM J=(p4) fH§ 
155> ^Alofl 30: N-*lH.^Al-2-[2-^-l-(4-^^-^^)-l,2 > 5,6-^lH^l^-3i)el^-3-^]-N--sl 

S.^Al-6>4H<>M£.(p5) 
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156> [5. 6) 









27 


.1" . 

\ 


7.34-7.22 (m, 5H), 6.58 (t .J=4.5Hz,lH) 4.60 (s. 2H) 
3.39-3.30(m,3H) 3.20 (s.2H$ 2.39-2.30 (m.2H) 


28 




8.21 (d, J=8.7Hz, 1H), 7.44 (d, J=8.7Hz, 2H> 6.63 
(t. J=4.3Hz. 1H). 4.75 (s. 2H), 3.41(ab, J=6.5Hz, 
4H), 2.43(ab, J=6.2Hz, 2H) 


29 




7.22 (d, J=6.5Hz, 2H) 7.14(s, 3H) 6.51(br t, 1H) 
3.43-3.32 (m,5H) 3.11(s, 1H) 2.59(s,2H) 2.29(s.2H) 
1.84(s.2H) 


30 




7.28-7.13 (m,5H), 6.54(br t, 1H), 3.44-3.31 (m,5H), 
3.14(s,lH) 2.62(t,J=7.1Hz,2H), 2.34(s,2H), 1.58(t, 
J=3.4Hz, 4H) 



157>^aH 31. [ l-(2 , 4-q :g )-2-^-^-i , 2 , 5 , 6-Bfl ^ej-^l ^ ^-3-^ ] M # 

(ql) W$ 




159>^ 7 ] 26^ 2#7HH ^#( 0 )# HBl#-f-iLS.^H^ (TFA)^^i ^3*<* 

4 #-§-*l^ [l-(2,4-^^^l-^^)-2-^-l,2,5,6-BflS^l^S-^El^-3- , a]-^lB 
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l60> 1H-NMR (300 MHz, CDCI3) 67.18 (d, J=8.7Hz, 1H), 6.54 (t, J=4.3Hz, 1H), 6.45 (d, 
J=6.6Hz, 2H), 4.60 (s,2H), 3.79(s, 6H) 3.39(t, J=7.3Hz, 2H), 3.34(s, 2H), 2.32(ab, 
J=11.7Hz, 3.6Hz, 2H) 

161> #71 7}*m *\)2,^3\- -frA>^ *fla43"fr g. 74 ^*\& 

■€ A l°fl 32 xfl^l 35^ 3j-^#l-§- *fi2:*>$4. 

62>^aH 32: ( 1-^-2-^-1 , 2 , 5 , 6-3] H5}*1 = S.-^ ^ iEl-3-«a )-<>H) H <*Kq2) ^ 
e^^H 33: (2-^-l-€ < fl^-l,2,5,6-^lH^lSS.-3i)elTa-3-^)-<iHlB Al(q3) ^ 

64>^H 34: N-*]^Al-2-(2-^db-l-^^^m-l,2,5,6-^)H^lS.S.-st|Hl^-3-^) -<>M|Ha> 
D l^-(q4) 

65>^aH 35: [2-^-l-(4-^^-^^)-l,2,5,6-^B.^l=.S.-5i|e)^-3-<a]-«>HlH A>( q5 ) ^- 



66> 
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41 *M 






32 




7.29-7.18 (m 5H) 6.50 Ct, J=4.5Hz, 1H>, 4.58 (s, 2H ), 
3.31 (d J=7.2Hz 4H ), 2.29 (ab, J-ll.OHz, 3.5Hz, 2H) 


33 




7.31-7.18 (m,5H), 6.53 (t. J=4.5Hz, 1H), 3.67 (t, 
J=7.2Hz. 2H). 3.30 (s. 2H) 3 23(t J=7 2Hz 2H) 2 90 
(t, J=7.2Hz) 2.23 (ab, J=11.7Hz,3.6Hz, 2H) 


34 


OH 
HN^O 


7.32-7.12 (m,5H) 6.47(br t, 1H) 3.56(t. J=10.8Hz, 2H>, 
3.11 (s,4H) 2.78(d, J=6.0Hz, 2H) 2.14(d, J=10.8Hz, 2H5 


35 




7.29-7.14 (m,5H), 6.55(t, J=4.2Hz. 1H), 3.46(t, 
J=6.7Hz, 2H), 3.38(t, J=7.3Hz, 2H), 3.31 (s. 2H) 
2.64(t, J=7.1Hz, 2H) 2.37(ab, J=6.3Hz, 2H) 
1.67-1. 58(m,4H) 



167>^aH 36. 2-[l-(2,4-^^|^l-^a^)-2-^-l,2,5,6-^m^]S.S.-3i|el^-3-^] -N-*|=«|. 

Al-d>AflB«>HS.(sl) ^ 

"*>#31 36-1. ri-(2.4-^^^Al-^^V2- ^-gjgflel^-3-^l-^l^ •*> ^ ofl^^g(r-) ^-Aj 
L69> <$7] -iA]6j| 26^ *ll 2#7\WX\ ^ ^-^(o) (26 mg, 0.08 mM)^ tifl^fr 7 ]oj- 
*HM 10% ^#-^41(1.7 mg)« 37Hb * ###*l#>|-g-*H, -S-7lvfl^ 7 ]*Q* ^±S_ 

[l-(2,4-q^^l-^^)-2-^-3il2llel^-3-«i]-o>4^ a> pflifi 6)1^31= ^#(r)^r ^^-*> 
SW'r* 99%, 25 mg). 
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70> 1H-NMR (300 MHz, CDC1 3 ) 6d 7.13 (d, J= 8.4 Hz, 2H), 6.41 (dd, J= 8.4 Hz, 2H),6.41 (s, 
1H), 4.51 (dd, J=32.7, 14.9 Hz, 2H), 3.76 (s, 6H), 3.66 (s, 3H), 3.22 (dd, J= 7.5, 
4.6Hz, 2H), 2.90 (dd, J=15.9, 5.1 Hz, 1H). 2.76 (m, 1H), 2.52 (dd, J=16.2, 7 ; 5Hz, 2H), 
1.98-1.55 (m, 4H) 

7> #7j] 36-2. 2-ri-(2.4-^^^Al-^^V2- ^-1.2.5.6-^M^lS.S-^gj^-3-931-N-^^Al- 



73> <#7) *fl 1#?H*1 ^#(r)3lf O}*) <*-2r 2-[l-(2,4-^ BflS.A]-lffl^ )- 2 -^- : i: 

-l,2,5,6-BflH^l = S-^^^-3-^]-N-*lS.^-Al-c»>^)H^]S. s^#(sl)-§- 
74> iH-NMR (300 MHz, CDCI3) 67.15(d, J=9.0Hz,lH), 6.46(t, J=4.65,2H) 4.56 (q,J=7.2Hz, 
. 23.7Hz, 2H) 3.79(s,6H) 3.31-3. 19 (m,2H) 2.86-2.69(m,2H) 2.41(d,J=14.1Hz, 1H) 1.89-1.79 

(m,2H) 

75> >a-7l 36<*fl 7l7fl^ afla^s}. -frA}^ XlS^^ ^tfl*M f 3. 84 

•£*H 37 $ 38^ Xl2:-3r>^4. 

H>-*UH 37: N-*l=^l-2-(2-^-l-^^^-3r)^]e|cl-3- , a)- <i Hl^^l^(s2) ^ 



72> 
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77>^aH 38: N-*lH^Al-3-[2-^i-l-(3-^^-=S^)-^^^^l-3-^]-HS.5i)^ r 6>til = (s3) ^8" 

•78> is. 8] 









37 




7 . 315-7 . 169(m , 5H) , 3 . 60( t . J=7 . 35 , 1H) , 
3.15(dd,J=4.8,ll.l,lH). 2.917-2.856(m,lH), 
2 . 728-2 . 659(m , 1H) , 1 . 698-1 . 426(m, 4H) , 
1.23(d,J=7.05,5H) 


38 


0 0 


7.29-7.12(ro.5H) 3.47-3.35(m.2H) 

3 . 29-3 . 23(m, 2H)2 . 63-2 . 45(m . 4H) 2 . 03-1 . 80(m . 4H) 

1.59-.147(m,2H). 1.33-1.19(m,3H) 



179>^aH 39. N-*l^Al-4-[l-(4-^^iffl^)-2-^-l f 2 > 5,6-^B^-s1S.S.-3ilel^ -3-^]-^- 

180> #31 39-1. 5-r^H-3-<a93-(4-^|^AM^)-7>B>5.^1-^l^-5-^^^ oVaIJE. ^Lg l^MKt} 

181> l$\ 16{[*\ ^#(b)-g- #3.sHE. -fr^W 2.^(Mono-acid, 

2-^m€-^-^^r<V-4-pfl^ ^1^1 =.), EDC £ DMAP» ^ 5 a1#^<£ 

^ 5-[^-H-3-^^-(4-^^Al^l^)-^Vi3>H.^]-^^-5-^ii^ <>M=. fl-tH-(t) 
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182> ^] 39-2. 4-ri-(4-xfl^Aliffl^)-2-^-1.2.5.6-^H^lH5.-^glia-3-931-^-Bi^ oVa1j= pjj 

i»3> 1^7)]^ a^#(t)-£- -f-Bfl^ n-¥-J±(I) #«fl (Grubb's ( I ) 

catalysis)^ ^flsH ^.eH^s}- q*. o. 7 )^. B fl ^oflA^ 4 -[i-( 4 -i^a1i§ 

^)-2-^i-l,2,5 > 6-BflB5>*l = S.-3ilel^-3-^]-4Bl^ o>a]c oflig <^|^)s ^#(u)^r <r 

184>1 H-NMR (300 MHz, CDC1 3 ) 67.19(d, J=8.4Hz, 2H), 6.83(d. J=8.4Hz, 2H), 6.25 (t, J=4.2Hz, 
1H), 4.54 (s, 2H), 3.77 (s, 3H), 3.65 (s, 3H), 3.25(t, J=6.9Hz, 2H) 2.33 (t, J=7.3Hz, 
4H), 2.24 (q, J=4.5Hz, 2H), 1.80 (t, J=7.2Hz, 2H) 1.56(s, 2H) 

gl-Pl^.(vl) 



-4- [ 1- ( 4-*H ^-a] iffl ^ y 2 -£r±-l ,2,5, 6-tfl =3.-3*) 5| ^-3-13 ]-^-^ ^n] j= afr^ ( v l)-§- ^ 
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i88> ty-NMR (300 MHz, CDC1 3 ) 67.19-7.15 (m,2H), 6.83 (d,J=7.8Hz, 2H), 6.28 (br t, 1H), 4.53 

(s, 2H), 3.76 (s, 3H), 3.25(dt. J A =7.5Hz, J B =1.8Hz, 2H), 2.38-2.23 (m, 6H), 1.85-1.76 
(m, 2H) 

189> #71 ^aHI 39^1 7l7fl€ *H2^4 -f|-A}^ , S 94 £fe 

-^aH 40 vfl^l 42^1 S^W** ^2:*V^4. 

190> 40: 4-( i-jffl of] ^-2-^-^-1 , 2 , 5 , 6-3| h e|.*1 ^ ^-3-«l )-N-*l t^u] e. 

(v2) 1MJ 

I9i> 41: N-*l=^Al-4-[2-^-l-(3-5fl^-SS.^)-l,2,5,6-^e2l-*lS.S.-3E|^ia -3-^]- 

^-Hl^PlH(v3) 

192> 42: N-*l^Al-4-[2-^-l-(3-^ 1 d-^-^)-l,2,5,6-^|HBl-*lH.S.-3E|^ci-3- , a]-^-^ 



193> 
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-a ami 






40 




7.29-7.13(m,5H),6.24(br t.lH), 3.56 (t,J=7.56Hz 2H), 
3.31-3.29 (m, 1H), 3.16 (t, J=6.9Hz, 2H), 2.80(t, 
J=7.2Hz, 2H), 2.14-2.03 (m. 5H), 1.66-1.61 (m, 2H) 


41 




7.29-7. 17(m,5H), 6.32(br t.lH), 3.46 (t,J=7.3Hz 2H), 
3.35 (t, J=5.9Hz, 2H). 2.63 (t, J=7.6Hz, 2H), 
2.37-2. 28(m, 5H) t 1.99-1.73 (n, 5H) 


42 




7.29-7.15(m,5H). 6.31(br t.lH), 3.45 (t,J=6.5Hz 2H). 
3.32 (t, J=7.1Hz, 2H), 2.64 (t, J=7.0Hz, 2H), 
2.27(d, J=7.2Hz, 6H), 1.60 (s, 6H) 



194> ^<4) 1. ^Bl *^ ^ 

195> sfr 7 ) <g*H 1 *fl*l 42^ 3^**3 4|*H *>7l^ ^ ^*s*>^. 

196> 1-1. HDAC^l 

^97> ^eKHeLa) 4|i «| ^o>Afl^^oV^ 2l^°.S. a>^-*>jl, HDAC 

eI^t^e} T'lB.CFluorescent Activity Assay/Drug Discovery Kit, Biomol, 

^ s^ltb 71^^ ol-g.^ ^Jit)- 7>^tt ^ #5. S.^t *fl-f 3 

7l^(Fluorogenic Histone Deacetylase Lysyl Substrate)* <>l-§-SN, ^^Hl^Bf^Hl 
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$>£ofl <q*fl o}^7] (acetyl group)7> *fl7is|i?i, ©1 7]3°1 360 nm^ ^7] (excitation) 4# 
460 nm^ ^(emmition) iflfe 41 3 » ol-g-^ ^Hcf. 

38> £ i&x$<i\ ^H't (0.01-10 pM)S. 3M)*Rr ^MH-H ^Ml^^MI 

f^£f 251C^1>H 20-g-?> ^-§-^^1 ^7fl^(developer)l- ^ 7>«H 350 nm^ ^7)s±# 
460 nmSl 3.2.2.^*] ^\S. IC50 ^^tfl^ol aj£ 

a>4i^34* *>7] a 10*11 M-El-ifl5aq-(S<mAi AAfe IC5o's<l, A^r IC 50 's<5, B*r IC 50 's<10 ^ 

oo> ^7] S. 10«fl M-Ej-y} w>sq- £01 ts^^- ^6>4^^o>^ ^)«R«^-ft> 3^tb ^3 3- 



:oi> 1-2. ^*<Ml3££| ^#3*11^ 

!02> a}^ ^o^Afla^ PC-3 (ATCC, ^l^-).* 10% i 3)*} "1^ (Fetal Bovine Serum; FBS)*1 

rpmi 1640 «ii^«- ^>-§--&h «d°^>^^t. *#*-s-a: ^*>ai^> ^ 5% ± n*\ 

S-Wfe- RPMI 1640 *fl*H 3^ ^£.(9= 5 x 10 4 cells/me)Sl Afli» 96€ 
H4| * 5% C0 2 , 37M^ UflWSi^.' *W 3s *>^-7> 4-S- 

*M*M Afla. %-3E# ^Z}7] Ej-<g;*ll3.(Time zero, T 0 ) 1-*MB°11 50% 

m^^S.S.^B^ €^ 50M^ ^ ^l5L«-^r aL^«>Jl <8$.2.3. ^^^f. 3*W* *M 

^lilrSl 48*1 # °1^M 50% H3l«3.S°M|S'&* €^ 50 vtq ^llti 

^^rSI^. 2^ 0.01, 0.03, 0.1, 0.3, 1 fig/rai7} 

57-50 



10200^gp54 #3 2004/7/22 

^ ^tb ^elMHfe *fl3*Mi 33^1*1 * 0.1% <>Hls<H ^is 

4^1 BCsulphorhodamine B; SRB)^ 0.4% -§-^-1: 100 jttfl- 7>*H ^li-i- <g^£i}. 30 

»fr*HI 0.1% 6MEA>0 S ^1^*>jI CfAl ^Altl ^, 10 DIM «fl 

^(pH 10.5M- 7}*H ^^"i: 540 nm°lM ^€ tflS^ tfltb 

^«-§rS &Qrf± #4S-4\ ^#-§- 50% ^l*Hr *£(iCeo(/«/Be))» 

• 

J03>^^^41- t}7] & 10«^1 M-eM&4(X<*1H #*|| =£^3 M i=. IC 50 's<l, Afe- IC 50 's<5, B 
*r IC 50 's<10 ^ Cfe IC 5 o's>10^r ^ <>>^">°l^(Adriamycin) tflw] 

^|l^^«llt^^S. AAtt tfl^- (l-2Mfl), nl^ (3-5Wfl), Bfe ( 5 -i 0 tifl) ^ Ctt 

(lOtifl ^^l«tf). 

i04>^>7l S. 10^1 £o] HDAC^l ^°<M1S (PC-3)^ 

>05> 
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*> Ur^^ S|-W<fr c]°H^W (Histone Deacetylase)^ *H ^ 
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>0^^l 
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11 



n 1 tfl^l 5^1 ^olul, 

Ytt ^-f^] nj-a} ^l^s)^- <y<^ 1 xfl^l 43} ^ tttl. 1 4 

^ ^ MSS., ^3.31, ^J, oV^eo>p]H., 7>S.J±li2Lo>nl£, 

m-gr 1 xfl^l 5^1 3^1^. 

2] 

*0 1**11 5ft°W. 




^71 *H*|, 
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Xfe -OH, -NHOH, -NHOCH2PI1, 

Y ^ ^^-cfl icj.e|. <ys)^ *|«-*||3.^, 1 *fl*l 4^ *tl, 1 4 

3 Wl, t^HS., ^-3.31, 6 V^1. 6 HHo>olS., 7}ai^oM£ ( -g^oWs. f-oJM 

13 TO 31 

3-[l-(2,4-tq^^Al^^)-2-^i-l f 2,5,6-^H^)M^^^-3-^]-N-*l^^lH.S.5rl 
^<5>T3l , N-*l S.^-Al-3-(l-^l^-2-^di-l ,2 , 5, 6-31 HsV&l = 3.-3*1 S] ^-3-^ )-H.S.st| ^6>p1 = , 
N--&] -3- [ l-(4-M 3 )-2-^i-l ,2,5, 6-31 3= S-s] si -^^l — , 

N-*| H.^M -3-(2-^-^-l-€^l €-1,2,5, 6-3) 2=3.-3) S} ^-3-"^ ) - = 3.*\ S. , N-*l 
a] -3-[2-^-i-l-(4-^(| ^-=3^ )-l , 2 , 5 , 6-3|2=sl-*l 2=3-3) S} ^-3-^ ] -=3*1 2= , N-*|2= 

-3- [2-^-i-l-(4-2fl )-l , 2 , 5 , 6-31 2=3**1 2= 3-3) Si ^-3-^] - H. 33) -g^V*] 2= , 

3-[l-(2,4-tiH ^ a] ifl ^ )-2-^-l , 2 , 5 , 6-31 2= 33) S} ^-3- «S ] - 5. 33| ^ , 3-( 1-iffl ^-2- 

sl&-1 ,2,5, 6-31 H^l 2= 33] el ^-3-<a )-H33) , 3- [ l-(4-^ *J )-2-^r4i-l , 2 , 5 , 6-31 
Bs}*l 2=33) si ^-3-^ ]-= 33] , 3-(2-^-l-JgN m-1 ,2,5, 6-31 i= 
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W B 3.B) sj £-3-^ )-HS.3q '^V , 3-[2-4i-l-(4-*l) . 2 , 5 , 6-*fl 2.3.3*1 3 
-3-fl]-HS*|"fr&. 3-[2-^-l-(4-^^-4€)-l > 2,5,6-^S^ca^El^-3-^]-HS3q^ 
, 3-(l-^-2-^-l ,2,5,6-*!] ^ ^-3-^ )-N-^ E} ^o\v)B. , N-(2- 
*H ^-Bfl ^ )-3-( l-€ ^-2-^-1 ,2,5, HH^-Sl Si ^-3-^ ^o>p} e , N-(2-°> 

^-afl ^ )-3- [ l-(2-*D ^ )-2-^ri 
-1,2,5, 6-3lH&HsH B.3.-*\ el ^-3-«J] -2.3.3) s. , N-^-^ 2r.-*H^)-3-[ l-(2-*fl ^l-^ 
^)-2-^-l,2,5,6-^H^*}<>l2S.-xqBl^-3-^]-=a^^HE., N-^^- 3 -(2--%^-l-$ 
^^-1.2,5,6-^H^lH.S.-sla)ia-3-'a-HS.5rl^: 6 > ia lH., 3-[l-(4-oH^^lii-^l^)-2-^r±. 
-l,2,5,6-iflS^«|23-3qBl^-3-^]-N-*l^Al-=a5q^>PlH., N-{4-[5-(2--&lH.^Al7>w>2. 
^_6Ji^)_6-4i-3,6-^*l=S-2H-^^ i a-l- < a^l€]-^^>-^V 13 l2., N-*l^^]-3-[l-(4-uH 
^X^M ^ )-2-^-i-l , 2 , 5 , 6-Bll S) ^-3-<a ] -HiM £o> D l , 

n _^ 1r sa1-3-{2-^-4i -l-[4-(»^-«a-4-^3.^^1ii)-€^3-l,2,5,6-^HHl-*lH.S.-3i)^ia-3- 
-8:^12, 3-[l-(4-oHl€< 5 M^-^^)-2-^-l > 2,5,6-^He>*lH.S.-3J)^^-3- < g] 
-SS.st| , 3- [ l-a-^S^oM € )-2-^-£.-l , 2 , 5 , H.3.-sq ^ ^-3-^ ] -HS.^ 
^a> ( 3-{2-^-l-[4-(«^<ffl-4-#S^<>WM-^ 

^hHS.^^, N-*l H.^-Al-3-(2-4i-l-^l^ *ll ^ ^"3-^ )-£S5|f6M JEL , 2-[l-(2,4- 
t3p||JH-^)-2-^-1,2,5,6-^:!=^ 2-(l-*l 
^_2-^^-i , 2 , 5 , 6-3] He^] J= S-s) el ^-3- «J ] -N-*l 2.^*1 -<>HI W — , N--§l^^l-2-[l-(4- 
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l,2,5.6-^B^*lH.S-^^^-3-^]-N-*lH^Al-6>AflH6HH, N-*lS.4<M-2-[2-^-l-(3-*fl 
^_ H ^)- 1(2> 5,6-BflBe}*l^-^el i a-3-^]-N--&]^Al-c,>AflB^l= , N-*jH*X|-2-[2-* 
^-l-(4-sfl ^-J?-t§J )-l , 2 , 5 , = 3.-3*1 3 ^-3-^ ] -N-*l J= a|-<>M1 e o}b] j= , [l-(2,4- 
^^^^-^^)-2-^±.-l,2,5,6-^HBl-*lHS.-3l^ia-3-^]-^S (1-^-2-^ 
-1,2,5, =3.-3*1 el ^1-3-^ B *h (2-^-l-^l^m-l,2,5,6-BflH^l =S.-^sl 
^. 3 ^).^E N-*l = ^ *1 -2-(2-^±-l-n ^€-1,2,5,6-3] H^l HS.-^ 3 ^-3-«J )-<>} 
AflH^lH, [2-%i-l-(4-*|| ^-^-^ )-l , 2 , 5 , B5^*1 ^-3-^ ]-<>MlS.<S!: , 

2-[l-(2,4rtM*Al-iM)-2^ai-l.^^ 

t= f N -§l^Al-2-(2-^i-l-€^^-^^|s1^-3-^)-< i MH^lH., N-*l=.^l-3-[2-^4i 
-l-(3-n 2fl 3 ^-3-^]-ES3l -g^] ^ ; N-«l = ^l-4-[l-(4-^|^m ; g)-2-^ 
-l,2,5,6-^H2l-*lS.S.-s|el^-3-^]-^-Ble|-plS., 4-( ^ -2-^-1 ,2,5, 6-31 H 2^1 H.3- 
tf\ ^ )-N-*l EfDl c > s.s.aI-4- [2-%i-l-(3-*{| )-l , 2 , 5 , 6-3] H 

= 3.-2} s] ^-3-^ ]-^-^l 5^1 H. , N--&l^.^l-4-[2-^-l-(3-5j)^-^-^)-l,2,5,6-BflHHl-trl 
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